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IN THE CLAIMS : 

Please Jind a lisiing of the claims below, with the statuses of the claims shown in 
parentheses. This listing will replace all prior versions, and listings, of claims in the present 
application. 

1. (Cuircntly amended) A data storage device comprising: 
a storage medium comprising; 
an electrode; [{and]] 

an deetrolyte layer positioned on the elcctrodq and 

a conductive layer positioned on the electrolytfe layer: 
at least one probe configured to contact the conductive rf egteohte lavcr. wherein the 
elcct»;^lyte conductive l ayer is positioned between the at least one p robe and the electrolyte 
lo y e r e l e otrod e; and 

a voltage supply device configured to supply voltage through the at least one probe 
and the electrode to thereby create a circuit between the at least one probe and the electrode* 
wherein the level of voltage supplied by the at least one probe allows at least one of writing, 
reading, and erasing operations on one or more memory cells of the storage medium* 

2« (Original) The device according to claim 1 , wherein the electrode comprises one 
or more of gold, silver, copper, platinum, iridmm, and palladium. 

3. (Original) The device according to claim 1, wherdn the electrolyte layer 
compiiscs a chaleogcnide-metal composition. 
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4. (Original) The device according to claim 3, wherein die chalcQgcnidc-metal 
composition comprises one or more of arsenic, germanium, selenium, sulfltr, oxygen, 
teUurium, and antimony. 

5. (Original) The d<5vice according lo claim 3, wherein the chalcogcnide-mctal 
composition comprises one or more of silver, gold, platinum, palladium^ copper, and iridium. 

6. (Original) The device according to claim 1 , wherein one or both of the storage 
medium and the at least one probe are movable with respect to each other. 

7. (Currently amended) The device according to claim 1 , ftffthepKMjmpiia tB^ 

ft wherein the v oltage $upplicd_comprises_ s uDDlv -* d e vic e- i!» -eeflifigur^^ a first 

voltage cQnfijgurcd t o perform a write operation in one or more memory cells of the storage 
medium^ said first voltage being suflRdently high to form a ' Conduotiv e^ path - sucb -as 
ee£kigojiQg-a metallic dendrite in the electrolyte layer at the locations of the one or more 
memory cells. 

8. (Currcndy amended) The device according to claim 7, wherein the voltage 
sunplied comnrises G unnlv^l e vio e' i i >oonfifiured40 iH ;uon]v a second voltage configured t o 
peifoim an erase operation in one or more memory cells of the storage medium, said second 
voltage having a reverse bias as compared to flic first voltage, wherein the second voltage is 
operable to render a less conductive path in fte electrolyte layer at the locations of the one or 
more memory cells. 
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9. (Currently amended) The device according lo claim 8. wherein the voltage 
suTOh'ed comprises s upDlV ' d e vioe " ir,K5onfipur e d > tQtmpplY a third voltaec configured t o 
perform a read operation on one or more memory cells of the storage medium^ wherein the 
iWrd voltage is a lower voltage than the iirst voltage or the second voltage and is sufEcicntly 
weak to cause h'ttle modificatSon of the memory eel I, said device further comprising: 

a resistance measuring device configured to detect the resistance between the at least 
one probe and the electrode, 

10. (Currently amended) The device according to claim 1 , wherein the at least one 
probe comprises an inverted conical tip configured to contact the e l e otrolyt e conductive 
layer. 

11. (Canceled), 

12. (Currently amended) The device according to claim [[1 1]]!, wherein the 
conductive layer contains a metal comprising at least one of platinum, palladium, gold, 
iridium, silver, copper, and other materials that do not comprise or form insulating oxides. . 

13. (Currently amended) The device according to claim [[11]]!, wherein the 
conductive layer comprises a plurality of discrete conductive elements spaced apart fi'om 
each other disoontinuously, wherein the plurality of discrete conductive elements are 
assodatcd with memory cells. 
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14, (Original) Tlie device ttccording to claini 1 3, wherein the electrode is sized and 
positioned to create an electric circuit with the plurality of discrete conductive elements. 

15, (Currently amended) The device according to claim 14, fiarther-campffeingf 

a wherein the v oltag e gupplied comprises supplydevice ^onfigur e d » tot i Upply a first 
voltage configured to perform a write operation al the locations of the discrete conductive 
elements, said first voltage being sufficiently high to form a^ndueMve-pa fe - guoh ' OS 
^ onfiguring - a metallic dendrite^ in the electrolyte layer at the locations of the one or more 
memory cells associated with the discrete conductive elements 

16. (Cunrently amended) The device according to daim 15, wherein the voltage 
supplied comprises s upplv-deweejs-e&fiJi^ge d to flupply a second voltage confifiurcd to 
perform an erase operation at the locations of the discrete conductive dements, said second 
voltage having a reverse bias as compared to the first voltage, whcrcm the second voltage is 
operable to render less conductive in the electrolyte layer at the locations of the one or more 
memory cells ossodated with tlie discrete conductive elements. 

1 7. (Cunrently amended) The device according to claim 1 6, wherein t he voltage 
gupplicd comprises s upplv - d e vic e is GQnfi j miFod - to - mpply a third voltage configured t o 
perform a read operation at the locations of the discrete conductive elements, wherein the 
third voltage is a lower voltage than the firet voltage or the second voltage and is sufficiently 
weak to cause little modification of the mcanoiy cell, said device further comprising: 
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a resistance measuring device configured to detect tlic resistance between the at least 
one probe and the electrode at the locations of the one or more mcniory cells associated with 
the discrete conductive elements, said resistance being lower in those memory cells. 

18. (Withdrawn) A method for storing data in a stonige medium having an electrode 
and an electrolyte layer positioned on the electrode, said method comprising: 

contacting at least one probe on the electrolyte layer, wherein ihc at least one probe is 
separate from the storage medium; 

applying a voltage through the at least one probe at one or more memory cell 
locations such that one or more circnits arc formed between Oxc at least one probe and the 
electrode^ wherein application of the voltage allows at least one of a writing, reading, and 
erasing operation on the one or more memory cells of the storage medium. 

1 9. (Withdrawn) The melhod according to claim 1 8, wherein the step of applying a 
voltage comprises applying a first voltage having sufficient strength to form a conductive 
path such as conlaguring a metallic dendrite in the dcctrolytc layer to perform a writing 
opemtion at the locations of tlie one or more memory cells. 

20. (Withdrawn) The method according to claim 19, wherein the step of applying a 
voltage comprises applying a second voltage having a reverse bias of the first voltage, said 
second voltage having sufficient strength to render less conductive in the electrolyte layer to 
perform an erasing opemting at the locations of the one or more memoty cells. 
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21. (Withdrawn) The method according to claim 20, wherein the step ofupplying a 
voltuge comprises sipplying a third voltage having a lower strcngtih than tlic first voltage or 
the second voltage, said third voltage also being sufRcicntly weak to catisc litdc modification 
of the memory cell, said method ftirther comprising: 

determining the resistance between the at least one probe and the electrode to perform 
a reading operation at the locations of the one or more memory cells. 

22. (Withdrawn) The method according to claim 21 , wherein the step of determining 
the resistance further comprises a.ssigning vdues to both of a higher resistance and a lower 
resistance, wherein the lower resistance is detected in the presence of a metallic dendrite at 
the locations of Ibe one or more memory cdls- 

23, (WithdmMm) The metliod according to claim 22, wherein the step of assigning 
values comprises consistently assigning a ^U** to the memory cells having metallic dendrites 
in the electrolyte layer and consistently assigning a "0" to other mcmoiy cells. 

24, (Withdrawn) The method according to claim 22, wherein the step of assigning 
values comprises consistently assigning a **0" to the mcmoiy cells having metallic dendrites 
in the electrolyte layer and consistently assigning a ^1" to other memory cells. 

25* (Withdmwn) The method according to daim 18, said method fitfther 
comprising: 
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moving one or both of tlic at least one probe and the storage medium with respect to 
each other to position the at least one probe over various ones of the one or more mcmoty 
cells. 

26. (Withdrawn) The method according to claim 1 S, wherein a conductive layer 
formed of discrete conductive dements is positioned on the electrolyte layer, and wherein the 
step of applying a voltc^e comprises applying a first voltage having sufficient strength to 
form a conductive path such as configuring a metalhc dendrite in the electrolyte layer at the 
locations of the discrete conductive elements to pcrfonn a writing operation at the locations 
of the one or more memory cells associated with the discrete conductive elements. 

27. (Withdrawn) The method according to claim 26. wherein the step of applying a 
voltage comprises applying a second voltage having a reverse bias of the first voltage, said 
second voltage having sufficient strength to render less conductive in the electrolyte layer to 
perform an erasing operating at the locations of the one or more memory cells associated 
with the discrete conductive elements. 

28. (Withdrawn) The method according to daim 27, wherein the step of applying a 
voltage comprises applying a tiiird voltage having a lower strength than the first voltage or 
the second voltage, said third voltage also being sufBciently weak to cause little modification 
of the memory cell, said method fiirther comprising: 
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determining the resistance between the at least one probe and the electrode at the 
locations of the one or more memory cells associated witli the discrete conductive elements 
to perform a readmg operation at the locations of the one or more memory cells. 

29. (Withdrawn) The method according to claim 28. wherein the step of determining 
the resistance fiirthcr comprises assigning values to both of a higher resistance and a lower 
resistance, wherein the lower resistance is detected in the presence of a conductive path such 
as a metallic dendrite at the locations of the one or more memory cdls assodaied with the 
discrete conductive elements. 

30. (Withdrawn) The method according to claim 28, wherein the step of assigning 
val ues comprises consistently assigning a 'T* to the memory cdls assodated with tlie 
discrete conductive elements having metallic dendrites in the electrolyte layer and 
consistently assigning a "0" to other memoty cells^ 

31. (Wididmwn) The method according to claim 2S,wherdnt]ic step of assigning 
values comprises consistenlly assigning a "0" to the memory cells assodated with the 
discrete conductive elements having metallic dendrites in the electrolyte layer and 
consistently assigning a ^1** to other memory cells. 
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32. (Withdrawn) The method according to claim 26, said method further 
comprising: 

moving one or both of die at least one probe and the storage medium widi respect to 
each other to position die at least one probe over various ones of the discrete conductive 
clcmcQts, 

33- (Withdraw!) A system for storing data in one ormorememoiy cells of a storage 
device with at least one prob^ said one or more memory cells having an electrode and an 
electrolyte layer positioned on die dectrodc^ said system comprising: 

. means for enabling contact between the at least one probe and the electrolyte layer; 

and 

means for applying a voltage through the at least one probe such that a circuit is 
Jfoimed between the at least one probe and the electrode, wherein application of die voltage 
allows at least one of writing, reading, and erasing operations on the one or more mcmoty 
cells of the storage medium, 

34. (Withdrawn) The system according to claim 33, wherein the means for applying 
a voltage comprises means for applying a first voltage having a suEBcient strength to form a 
conductive path such as configuring a metallic dendrite in the electrolyte layer to perform a 
writing opemtion in one or more memory cells. 

35. (Withdrawn) The system according to claim 34, wherein the means for applying 
a voltage comprises means for applying a second voltage having a reverse bias of the first 
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voltage, said second voltage having sufficient strength to render less conductive in the 
eliictrolytc luycr at the locations of the one or more memory cells to perform an erasing 
operation. 

36* (Withdrawn) Thesystemaccordingtoc]mm35» wherein the means for applying 
a voltage comprises means for applying a third voltage having a lower strength than the first 
voltage or the second voltage, said third voltage also being suffidently weak to cause little 
modification of the memory edl, said system further comprising: 

means for determining the resistance between tlic at least one probe and the electrode 
to perform a reading operation on the one or more memory cells* 

37. .(Withdrawn) The system according to claim 36, wherein the means for 
determining the resistance comprises means for assigning values to both of a higher 
resistance and a lower resistance, wherein the lower resistance is detected in the presence of a 
conductive path such as a metallic dendrite at the locations of the one or more memory cells. 

38. (Withdrawn) The system according to claim 37, wherein the means for assigning 
values is operable to consistently assign a "1 to the memory cells having conductive paths 
such as metallic dendrites in the electrolyte layer and to consistently assign a ''O" to other 
memory cells. 
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39. (Withdrawn) The system according to claim 37, wherein the means for aligning 
values is operable to consistently assign a "0** to the mcmojy cells having conductive paths 
such as mctalHc dendrites in the electrolyte layer and to consistently assign a 'U" to other 
memory cells. 

40. (Withdrawn) The system according to claim 33» said system fiirfhcr comprising: 
means for moving one or both of the at least one probe and the storage medium with 

rejiqpect to each other to position the at least one probe over various ones of the one or more 
memory cells* 

41 • (Withdrawn) The system according to claim 33, wherein a eonductive layer 
formed of discrete conductive dements is positioned on the electrolyte layer, and wherein the 
means for applying a voltage comprises means for applying a first voltage having a sufRcient 
strength to form a conductive path such as configuring a metallic dendrite in the dectrolytc 
layer at the locations of the discrete conductive elements to perform a writing operation in 
one or more memory cells assodated with the discrete conductive dements* 

42. (Withdrawn) Thc^stcmaccording to claim 41, wherein the means for applying 
a voltage comprises means for applying a second voltage having a reverse bias of the first 
voltage, said second voltage having suiffidcnt strength to render less conductive in the 
electrolyte layer at the locations of the one or more memory cdls assodated with the disercte 
conductive elements to perform an erasing opcrotiorL 
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43» (Withdrawn) The system according to claim 42, wherein tlie means for applying 
a voltage comprises means for applying a fliird voltage having a lower strength than the iirst 
voltage or the second voltage, said third voltage also being sufBdcntly weak to cause little 
modification of the memory cell, said system further comprising: 

means for dctcnnining the resistance between the at least one probe and the electrode 
at the locations of the one or more memory cells associated with the discrete conductive 
dements to perform a reading operation on the one or more memory ceils. 

44, (Withdrawn) The system according to claim 43, wherein the means for 
determining tlie resistance comprises means for assigning values to both of a higher 
resistance and a lower resistance, wherein the lower resistance is detected in the presence of a 
conductive path such as a metallic dendrite at tlic locations of the one or more memory cells 
assodated with the discrete conductive elements. 

45, (Withdmwn) The system according to claim 44, whcrdn the means for assigning 
values !s opemble to consistently assign a "1" to the mcmoiy cells associated with the 
discrete conductive dements ha>mig conductive paths such as metallic dendrites in the 
electrolyte layer and to consistently assign a "0** to other memory cells^ 

46, (Withdrawn) The system according to claim 44, wherein the means for assigning 
values is opemble to consistently assign a "0" to the memory cdls lassodated with the 
discrete conductive dements having conductive paths such as metallic dendrites in the 
electrolyte layer and to consistently assign a ""l to other memory eells- 
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47. (Witlidrawn) The system according to claim 33, said system further comprising: 
means for moving one or both of the at least one probe and the storage medium with 

respect to each other to position the at least one probe over various ones of the discrete 
conductive elements. 

48. (Withdrawn) A computer readable storage medium on which is embedded one or 
more computer programs, said one or more computer programs implementing a method for 
storing data in a storage meditmi having a an electrode and an electrolyte layer positioned on 
the electrode, said one or more computer programs comprising a set of instrucdons fon 

contacting at least one probe on the electrolyte layer, wherein the at least one probe is 
separate firom Ihe storage medium; 

applying a voltage througli the at least one probe at the one or more memory cell 
locations such that one or more circuits arc formed between the at least one probe and the 
electrode, wherein application of the voltage allows at least one of a writing, reading, and 
erasing operation on the one or more memory cdls. 

49* (Withdrawn) A computer readable storage medium on which is embedded one or 
more computer programs, said one or more computer programs implementing a method for 
storing data in a storage medium having a an electrode, a discontinuous conductive layer and 
an electrolyte layer positioned on the electrode, said one or more computer programs 
comprising a set of instructions fon 

contacting at least one probe on the discontinuous conductive layer, wherein the at 
least one probe is separate fitim the storage medium; 
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applying a voltage through the at least one probe at the one or more memory cell 
locations i$uch that one or more circuits arc formed between the at least one probe and the 
electrode, wherein application of the voltage allows at least one of a writing, reading, and 
erasing operation on the one or more memoiy cells, 

50. (New) An apparatus comprising: 
a storage medium comprising, 

an electrode; 

an electrolyte layer positioned on the electrode; and 
a conductive layer positioned on the electrolyte layer, 
at least one probe configured to contact the conductive layer, wherein the conductive 
layer is positioned between the at least one probe and tlte electrolyte layer, and wherein the 
conductive layer is unconnected to a voltage source other than the at least one probe; and 

a voltage supply device configured to supply voltage through the at least one probe 
and the electrode to thereby create a circuit between the at least one piobc and fho electrode, 
wherein the level of voltoge supplied by the at least one probe allows at least one of writing, 
reading, and erasing operations on one or more memory cells of the storage medium. 

51 . (New) The appamtus according to claim SO, wherein the conductive layer 
comprises a plurality of discrete conductive elements spaced apart from each other 
discondnuously. 
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52. (New) nic appamtus according to claim SO, wherein the at leairt one probe is 
movable with respect to the conductive layer. 

53. (New) ITie device according to claim SO, wherein the voltage supplied comprises 
a first voltage configured to perfomj a write operation in one or more memory cells of the 
storage medium, $aid first voltage being sufRciently high to form metallic dendrites in tlic 
electrolyte layer at the locations of the one or more memory cells. 

54. (New) The device according to claim S3, wherein the voltage supplied comprises 
a second voltage configured to perform an erase operation in one or more memory cdls of 
the storage medium, said second voltage having a reverse bias as compared to the first 
voltage, wherein the second voltage is opemblc to render a less conductive path in the 
electrolyte layer at the locations of the one or more monory cells* 

55* CHgw) The device according to claim 54, wherein the voltage supplied comprises 
a third voltage configured to pcifonn a read operation on one or more memory cells of the 
storage medium, wherein the third voltage is a lower voltage than the first voltage or the 
second voltage and is sufficiently weak to cause little modification of the memory cell, said 
device fiirthcr comprising: 

a resistance measuring device configured to detect the resistance between the at least 
one probe and the electrode. 
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56- (New) A data storage device comprising: 
a storage incdium comprising; 
fui electrode; 

an electrolyte layer pojrflioned on the electrode; and 

u plurality of discrete conductive elements positioned on the electrolyte layer, 
said plurality of discrete conductive elements being disconnected from each 
other and from a voltage source; 
at least one probe configured to contact a selected one of the plurality of discrete 
conductive elements, wherein the selected one of the pi anility of discrete conductive 
elements is positioned between the at least one probe and the electrolyte layer; and 

a voltage supply device configured to supply voltage through the at least one probe, 
tlie selected one of the plurality of discrete conductive elements and the electrode to thereby 
ercate .a circuit between the at least one probe and the electrode, wherein the level of voltage 
supplied by the at least one probe allows at least one of writing, reading, and erasing 
operations at a location of the selected one of the plurality of discrete eonductive elements. 

57. (New) The apparatus according to claim 56, wherein the at least one probe is 
movable with respect to the plurality of discrete conductive elements to thcreiby enable the at 
least one probe to address muldple ones of the pluiali^ of discrete conductive elements* 

58. (New) The device according to claim 56, wherein the voltage supplied comprises 
a first voltage configured to perform a write operation in one or more locations of the 
plurality of discrete conductive elements, said first voltage txnng sufficiently higjh to form 
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metallic dendrites in the electrolyte layer at the one or more locations of the plurality of 
discrete conductive elements* 

59. (New) The device according to claim 58, wherein the voltage supplied comprises 
a second voltage configured to perform an erase operation in one or more locations of the 
plurality of discrete conductive elements, said second voltage having a reverse bias as 
compared to the first voltage, wherein the second voltage is operable to render a less 
conductive path in the electrolyte layer at the locations of the one or more plurality of 
discrete conductive elements. 

60, (New) The device accorxling to claim 59, wherein the voltage supplied compri^ 
a third voltage configured to perform a read operation on one or more locations of the 
phirality of discrete conductive elements, wherein the fltird voltage is a lower voltage than 
the Brst voltage or the second voltage and is sufficiently weak to cause Httlc modification of 
tlie electrolyte, said device fiirthcr comprising: 

a resistance measuring device configured to detect the resistance between the at least 
one probe and the electrode at one or more locations of the plurality of discrete conductive 
elements. 



18 

PAffi 21/29 ^ RCVD AT 10112/2M6 1:32:15 PM [Eastern Daylij^^ 



